The Earth remote sensing is becoming a new and quickly developing interdisciplinary area of a practical importance and various commercial applications. The IT industry now in accordance with the academic sector is now working on developing new competences in the area which includes the development of new algorithms and calibration of existing program complexes and libraries. Investigation about using neural networks for detection geo-objects on the satellite images is the field of primary importance. In this paper we present the way of determination of the initial data, the architecture of the neural network, the accuracy characteristics of the recognized objects for the algorithm of recognition of buildings and structures based on the data of ultra-high resolution space imagery (UHRSI) which was made according to our research. The results could be used in the different application of remote data analysis including satellite application in different branches of military and civic needs.
Introduction
The Earth remote sensing is becoming a new and quickly developing interdisciplinary area of a practical importance. The IT industry now in accordance with the academic sector is now working on developing new competences (Chursin & Kashirin et al., 2018; Kashirin & Semenov et al., 2017) in remote data analysis and other connected fields. In machine learning applications for remote sensing, aerial image interpretation is usually formulated as a pixel labeling task. Given an aerial image the goal is to produce either a complete semantic segmentation of the image into classes such as building, road, tree, grass, and water or a binary classification of the image for a single object class. So the new algorithms should be devised and studied. Below we present an way to set the preliminary conditions for the algorithm developed in the project of RUDN University and Russian Space Systems Corporation as an approach for a new competence development.
Problem Statement
To develop an algorithm and approach for the problem of recognition of buildings and structures based on the data of ultra-high resolution space imagery.
Research Questions
To analyse the initial data form, the architecture of the neural network, the accuracy characteristics of the recognized objects for the algorithm of recognition of buildings and structures based on the data of ultra-high resolution space imagery (UHRSI).
Purpose of the Study
Determination of the requirements for UHRSI.
Research Methods
The research methods are neural network theory for ultra-high resolution space imagery.
Findings
After the investigation and experiments we formulate the following requirements to the initial data for the algorithm of detecting buildings and structures.
Initial data
 Images from the sensor of Geoton Resource-P Satellite;
 Presence of 4 channels (red, blue, green and near infrared);  Processing level 4A is the integrated panchromatic image (processing level 2A) and multispectral (processing level 2A1) images of the same territory (Pansharpening);  Cloudiness less than 70% of the image coverage;
 The angle of deviation from the nadir of the original image should not exceed 30 degrees;
 The point sizes of each satellite image channel must be pairwise identical;
 The point sizes of the channels must have at least 1024 points in each dimension; https://dx.doi.org/10.15405/epsbs.2018.11.02.56 Corresponding Author: Anna A. Ostrovskaya Selection and peer-review under  The architecture of a neural network should provide the possibility of using methods of regularization and retraining prevention, namely, the methods of "normalizing batches" (Ioffe & Szegedy, 2015, p. 448-456) and "exceptions" (Srivastava, 2014 (Srivastava, , p. 1929 (Srivastava, -1958 . https: //dx.doi.org/10.15405/epsbs.2018.11.02.56 Corresponding Author: Anna A. Ostrovskaya Selection and peer-review under The input algorithm is expected to receive a 4-channel satellite image from Geoton sensor, having the processing level 4A -a composite image of a panchromatic (processing level 2A) and a multi-spectral (level of processing 2A1) images of the same territory (Pansharpening) (Figure 3) .
https: //dx.doi.org/10.15405/epsbs.2018.11.02.56 Corresponding Author: Anna A. Ostrovskaya Selection and peer-review under The following values were chosen for this algorithm:
 pixels, to ensure the hit of rather big objects in one crop, which will allow to achieve the specified accuracy, and the practical possibility to create the software implementation on one hand, on the other hand, since the size of the window directly determines the size of the layer of the neural network, which increase leads to the increase of the requirements for the size of memory and the speed of the hardware and exponential increase of the learning time. The network architecture is a sequence of encoding blocks that reduce the spatial resolution of the original crop, and decoding blocks that increase the spatial resolution, combining input data with feature maps, obtained by the transmission method from the encoding blocks of the corresponding resolution, which ensures the ensemble of the results of all layers and resolutions ( Figures 5 and 6 ).
The encoding block is a set of 3 operations on feature cards. https: //dx.doi.org/10.15405/epsbs.2018.11.02.56 Corresponding Author: Anna A. Ostrovskaya Selection and peer-review under The decoding block is a set of 4 consecutive operations (Figure 8) : https://dx.doi.org/10.15405/epsbs.2018.11.02.56 Corresponding Author: Anna A. Ostrovskaya Selection and peer-review under Reverse mapping operations (rotation to and mirror image) are applied to the resulting set of probability maps in order to obtain the preimages of the images used with respect to output probability maps. Since and , the desired multitude will have the form:
Refine the boundaries of the obtained segments by averaging the predictions. Then the final prediction for each point of the crop image will be calculated using the following formula:
https: //dx.doi.org/10.15405/epsbs.2018.11.02.56 Corresponding Author: Anna A. Ostrovskaya Selection and peer-review under responsibility of the Organizing Committee of the conference eISSN: 2357 eISSN: -1330 514 This approach improves the segmentation results obtained in the previous stage.
Combine the obtained intersecting prediction maps with the help of a weighted sum using a twodimensional Gaussian distribution with zero in the center of the crop and a root-mean-square deviation , calculated at points corresponding to the centers of the crop pixels to get the segmentation of the original image. It will eliminate conflicts and artifacts on the crop borders, since the crop, which is closest to a pixel will have the greatest contribution to its value, and the contribution of the extreme points of the crop is .
Conclusion
In this paper we presented the way of determination of the initial data, the architecture of the neural network, the accuracy characteristics of the recognized objects for the algorithm of recognition of buildings and structures based on the data of ultra-high resolution space imagery (UHRSI) which was made according our research. The results could be used in the different application of remote data analysis
